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The present invention relates to a tool particularly, 
but not exclusively, for circulating fluids in 
wellbores. The tool can also be used for circulating 
fluids in other bores such as pipes. 

When oil or gas drilling operations have been completed 
and the wellbore has been lined, the bore is cleaned to 
remove dirt, drill cuttings or the like which 
accumulate during drilling and lining operations. 
Cleaning takes place before production commences, as 
the cuttings from these operations may contaminate any 
hydrocarbons recovered' from' the well . 

Conventionally, a circulating tool is attached to a 
length of drill pipe and then inserted into the well. 
Fluid is then pumped down the drill pipe and into the 
well through the circulating tool. The fluid then 
flows upwards in the annulus between the wall of the 
borehole (or the casing of the well) and the tubing 
string, washing the cuttings and the like upwards. 

The lengths of drill pipe from which the circulating 
tool is suspended may range from a typical inside 
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1 diameter (ID) of 5 inches (127mm)- nearer the top of the 

2 bore, to 3K inches (89mm) lower down. The maximum flow 

3 rate through the drill pipe (and thus the circulating 

4 tool) will be restricted by the ID of the drill pipe 

5 lower down. ^ ' 

7 'The casing is generally made up of lengths of liner 

8 which are cemented (or otherwise attached) to a 

9 wellbore 10, as shown in Fig. 1. The ID of each 

10 section is -generally larger than the next section lower 

11' down the well. For example, a casing section 12 nearer 

12 the top of the bore 10 may have an ID typically in the * 

13 order of 8% inches (215mm). The casing section lower 

14 'down the well may havfe ? : an ID typically of the order of - 

15 7 inches (178mm) . 1 ,? - "*"'■■- ' u " ' ' <-«"' • 
16 

17 Steps -or -ledges 16 are '^created ih -the casing- 'by the 

18 reduction iri ID of the ^adjacent casing sections^ 

19 : Par tidies 'o'f-'^cKrt /' '^cement v J drill c ciifc ; tings and ; the like 

20 ' may collect "bn these st?eps - : l6 f i These- particles are 

21 : difficult to remove frdm the 1 steps 16 as they are' - i> 

22 outwith the normal fluid 'path; ■•'»"■'• j " 
23 

24 In accordance with a first aspect of the present' 

25 invention, there is provided a tool for circulating 

26 fluids in a borehole, the tool comprising a body for 

27 insertion into a borehole and to define an annulus 

28 between the body and the borehole, the body having a 

29 conduit with an inlet for passage of fluids 

3 0 therethrough, whereby fluid passed through the annulus 

31 can pass subsequently through the conduit. 

32 

33 The tool can optionally have an annular cavity for 

34 collection of particles, located between the conduit 
3 5 and a sleeve connected to a lower section of the 

36 conduit and terminating within or continuous with the 


+ 
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1 conduit, so as to. allow fluid flow between the cavity 

2 and the .conduit. • 

3 - 

4 The body is preferably provided with a, sump. A sleeve 

5 is typically located in a lower part of the conduit to 

6 form an annular sump between the sleeve and the 

7 conduit.- .Particles of dirt etc preferably collect in 

8 the sump. ■ . • - 

10 A filter is typically located ,in the conduit and 

11 , typically comprises a baffle ; . The .-baffle typically has 

12 , . a plurality of , apertures . The, apertures are typically 

13 of the, order of Vs inch (apprpximately r 3mm) in diameter. 

14 > The filter is .preferably located in an upper portion of. 

15 the conduit, and prevents upward passage of cuttings. 
16 

17 The conduit; may be provided with a valve to retain s 

18 cuttings but to allow f luid^passage . ;The v^lve,,raa,y 

1 9 j> /. comprise ., an c array, : of spring --.loaded jf ingerjs -.arranged at 

20 the inlet, allqwing passage.^gf fluid and cuttings into .. 

21 the conduit r but retaining t;he cuttings or debris which 

22 would otherwise fall back ; , in£o • the well... 
23 

24 The body is ^typically provided with pipe cleaning 

25 means. The pipe cleaning means is typically in the 

26 form of brushes attached to the exterior of the body. 
27 

28 The fluid is typically brine. Any conventional fluid 

29 such as drilling mud or. the like may be used. 
30 

31 In accordance with a second aspect of the present 

32 invention, there is provided a method of circulating 

33 fluid in a borehole, the method comprising the steps of 

34 inserting into the borehole a conduit member having a 

35 conduit therethrough so that an annulus is formed 

36 between the conduit member and the borehole, passing 
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1 fluid through the annulus, and subsequently passing 

2 fluid through the conduit. 
3 

4 The conduit is preferably a tubular or string of 

5 tubulars such as a . drill string The fluid is 

6 preferably first pumped down a relatively high volume 

7 annulus and then up r through the relatively narrower 

8 conduit in order to allow a higher volume of fluid to 

9 be pumped into the well initially, and at higher flow 

10 rates upon passage through the conduit. The higher 

11 flow rates on the upward, passage increase the 

12 turbulence in the flow when entering v.the relatively 

13 narrow tubular and assist in the washing action at the 

14 bottom of the tubular where cleaning is mainly 

15 required. 
16 

17 The annulus between the .conduit and the. borehole is. ; 

18 preferably sealed above .the , f luid injection [.point so as 

19 .to, allqw .pressurised., inject ipn».r C v ; j x -_- v .;>.; v \ 

21 The bor.ehole may \be cased, \, v „■;: 

23 The conduit may cojnpirise a sump for collection .of • 

24 cuttings and the like, and optionally a filter to 

25 divert cuttings into the sump and prevent continuing 

26 upwards passage of the cuttings through • the conduit. 
27 

28 Fluid may also be passed from the conduit down into the 

29 well and returned through the annulus between the 
3 0 conduit and the borehole. 

31 

32 The method typically includes the step of circulating 

33 fluid down the conduit whilst the conduit is being run- 

34 in. 
35 

36 Embodiments of the present invention will now be 
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1 described, by way of example only, with reference to 

2 the accompanying drawings in which :'- 


Fig. 1 is a sectional elevation of an exemplary 
borehole which has been lined with casing; and 
- Fig. 2 is a sectional view fof : a clownhole tool in 

7 accordance with a first aspect of 'the present 

8 invention. 


10 


With reference to Fig. 2 -there : is shown a downhole tool 

11 20 for circulating fluids in a borehole 22, the tool 20 

12 including a body 24 which is provided with means for 

13 attachment to a drill string/ which in this example is 

14 a female .'box connection 26 provided at an upper end 20u 

15 of the tool 20. 
16 

17 The body 24 has a central bore; which includes a 

18 chamber '28: -The. bore comprises a lower section'^ 

19 having an inlet 31 whieK- -Ss'-^ 'cotfimuriifcatibh 'wittf the 

20 chamber 28 through a flapper-type float 32. As an 

21 alternative to the flapper-type float 32, a plurality 

22 of spring-loaded fingers may be used. Use of the 

23 fingers is preferred, -as ^Kis -allows' the tool 20 to 

24 circulate fluid in both directions. 
25 

26 The chamber 2 8 is also in fluid communication with an 

27 upper section 34 of the bore through a baffle 36. The 

28 baffle 36 has a plurality of apertures 38, which are 

29 typically of the order of % inch (approx. 3mm) in 

30 diameter, although any size of aperture 38 may be used. 

31 

32 The tool 20 may also be provided with external brush 

33 attachments 40. The brush attachments 40 contact the 

34 internal surfaces of the casing liner to loosen 

35 cuttings etc on the liner or on ledges 16 (Fig. 1) . 
36 
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1 In use, the tool 2 i 0 is attached to a : lower end of a 

2 tubing string and man into the wellbore 22. As the 

3 tool 20 is being run-in, fluid can be pumped down the 

4 bore of the tool 20 to clean the wellbore 22 ahead of 

5 it. 

7 Once the tool 20' has reached the lower end of the 

8 wellbore 22 '{and is preferably close to the bottom of 

9 the well) , an annular preventer or blow-out preventer 

10 (BOP) is closed to seal the arinulus 42 around the 

11 tubing string and tool 20. Fluid is then pumped into 

12 an annulus 42 between'" the tubing string and the 

13 wellbore 22 at an injection point just below the BOP. 

14 The fluid used is typically brine as its consistency is : 

15 not* as thick- as other' downhdle fluids , -such' as drilling 

16 mud.- Thus, brine can collect dirt and cuttings etc but 

17 - is hot thick enough : tb 'solidify and thus block the 

18 sma'll r er^ : dian\eter drill' pipe used iW the str irig' above 

19 'the tdop 20.-- ^ - :y '-' z ' 

20 V- " r - \ ' jA - Cjr: ' • '^J— : - : " : 

21 The- fluid -passes down the annulus 42V ^collecting - 

22 particles^ of dirt and' cuttings' : which" are located within 

23 the arinulus 42. In particular/ the fluid will collect 

24 any cuttings etc on the ledges 16 created by the liners 

25 12 (Fig. 1) , aided by the brush attachments 4 0 as 

26 described. 
27 

28 Fluid then enters the tool 2 0 through the inlet 31 at 

29 the lower section 30 of the bore. As it passes upward 

30 through the lower section 30, the fluid passes through 

31 the flapper-type float 32 (or spring-loaded fingers) . 

32 Although this embodiment shows a flapper-type float 32, 

33 it is preferable to use a plurality of" spring-loaded 

34 fingers. The fingers allow for bi-directional movement 

35 of fluids through the tool 20. 
36 
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1 it should be noted that the function of the flapper- 

2 type, float 32. ,(prj the fingers) is to prevent any dirt 

3 etc, which enters the tool 20 from re-entering the 

4 - : annulus 42 during use. -of .the tool .20 . 
5 

6 The annulus 42 is a relatively large volume when 

7 compared to the smaller volume of •the; inlet 31. Thus, 

8 when fluid goes from the higher, volume of the annulus 

9 42 to the smaller volume of -the inlet, 31 , a turbulence 

10 is created at the inlet 31- due to the increase in flow 

11 rate through the. -tool 20. This turbulence f acilitates 

12 improved cleaning of the annulus. 42 at, or, near, the 

13 inlet 31. _.. . • • . . 

14 . . ' -- - * ' ; ■ •• ••• 

15, , • The, fluid. -(including any particles of dirt) continues ■-, 

16 up., into the tool 2 0 as indicated, by arrow 44,: through a 

17 sleeve 50 .- An, annular, cavity ,46 between the sleeve 50 

18 -and the chajnher 18 collects, jpar^ieles:; of. ,dirt- 3 #1^-,,-.: 

19 cuttings etc. As the fluid exits the sleeve 50-, the 

20 cuttings etc fall into the cavity .46, as indicated by 

21 arrows 48... Thus., . substantially all of the larger ••, ; 

22 particles, of. dirt , drill , cuttings etc collect in t-he 

23 cavity 4:6.. ; More than one cavity can be provided in a 

24 stack or segment arrangement . , 
25 

26 The fluid continues in an upward direction and contacts 

27 the knock-out baffle 36, having apertures 38. The 

2 8 apertures 38 are of the order of Vs inch (approximately 

29 3mm) in diameter . Thus, the larger particles of dirt 

30 etc are prevented from entering the drill string above 

31 the tool 20. The risk of dirt etc blocking the 

32 relatively smaller diameter drill pipe above the tool 

33 is therefore reduced. The larger particles collect in 

34 the cavity 46 as described. 
35 

36 The fluid then exits the tool 20 through the upper 
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section 34 of the bore and continues to the surface 
through the drill string where it may be recycled. 

As the particles collect in cavity 4'6 ; , the tool 20 
begins to fill -up—- This can be measured at the surface 
as a pressure .increase and it is preferable to remove 
the tool 20- from the well to clean out the cavity 46 
! before continuing the "cleaning operation. It' should be 
noted that as the tool 20 is being retracted, the 
particles are held within the cavity 46 and prevented 
from re-entering the annulus 42 by the float 32 or ' 
fingers. The size of the cavity 46 can- be modified to r 
accept a larger volume of cuttings etc. 

The tool 20 works on volumetric displacement. If l 
gallon of fluid is pumped in, 1 gallon of fluid is " 
"retrieved at : the surface.- i .. ..< , • .. •, H 


Thus, there is provided a downhole tool which can 
facilitate bi-directional circulation of fluids. As 
the tool; is being' run-"ihy' fluid is ' pumped ahead of it 
to clean the well. Once irf position, the 'direction of 
fluid travel is reversed. The tool is optionally 
provided with two filtration mechanisms; the first 
prevents the particles of dirt etc which enter the tool 
from re-entering the well, and the second substantially 
prevents dirt etc from blocking the drill string above 
the tool . 


The tool may also be provided with external means, such 
as brushes, for cleaning the surface of the casing or 
liner as the tool is run-in or retracted. 


Modifications and improvements may be made to the 
foregoing without departing from the scope of the 
present invention . 


16 
17 
18 
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1 CLAIMS 

2 


A tool for circulating fluids in a borehole, the 
tool comprising a. body for Insertion into a 
borehole and to define an. annulus between the body 
and the borehole, the body having a conduit with 
an inlet for passage; of .fluids ,, there through, 
whereby fluid passed, through the; annulus can pass 


3 1. 
4 

5 .. 

6 
7 

8 

9 , ., subsequently through the conduit 

10 

11 2. 
12 
13 

14 3. A tool according to claim 2, wherein the cavity is 

15 , annular. ;• •: 


5 


A tool according to claim l,- : wherein the body 
includes a cavity for collection of particles ,. 


i - 


4. A tool according to claim 2 . or claim 3 ,,, wherein 
the cavity is formed in a lower section of the 

19 ..conduit . «? r. v.- .<c .•- -"*' ! *>"-''"-' 4 

20 s .v,. . ^ i -' ■•■ ' '■■ : " ; •'-■» rt '' : 

21 5. . A tool- according to. any, one of claims; 2 to 4, , 

22 having more than one, cavity. : 

23 , .• •• v ' ' ■ '• 1 

24 6 . A tool according to claim 5 , wherein cavities are 

25 disposed beside one another. 
26 

27 7... 
28 
29 

3 0 8. A tool according to any preceding claim, wherein a 

31 filter is located in -the conduit. 

32 

33 9. A tool according to claim 8, wherein the filter 

34 comprises a baffle. 
35 

36 10. A tool according to claim 9, wherein the baffle 


A tool according to claim 5, wherein the cavities 
are spaced longitudinally along the tool. 


4 

5 


30 
31 
32 
33 
34 
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1 has a plurali-ty of apertures'.- 

2 . , . ...... . 

3 11 


A tool according to any one of claims 8 to 10, 
wherein the filter is located in an upper portion 
of the conduit; and prevents upward passage of 


6 cuttings 
7 

- — w^^g uw any preceding claim, wherein 

9 the conduit is 'provided with a trap to retain 


10 
11 
12 

13 ' 13 

14 

15 

16 

17 i 
18 

19 14 


dirt,' drill- buttings- or the like in the body of 
the tool whilst allowing fluid passage . ' 

A tool' according to claim 12 , wherein the' trap 
comprises an array of ' spring -loaded fingers 
arranged at the inlet, allowing passage of fluid 
and cuttings or the like into the conduit whilst 
retaining the" cutt'ings within- the tool i ■ " • 


A tool according to any preceding- claim,- wherein 

20 the body is provided with cleaning 'elements on its 

21 outer surface. 


22 

23 1-5. 


A t001 according' *. 6- claim 14 , wherein the cleaning 
24 elements comprise brushes . 


25 

26 16 

27 

28 

29 17. 


A tool according to any preceding claim, attached 
to a tubing string, drill string or the like. 


A method of circulating fluid in a borehole, the 
method comprising the steps of inserting into the 
borehole a conduit member having a conduit 
therethrough so that an annulus is formed between 
the conduit member and the borehole, passing fluid 
through the annulus, and subsequently passing 
35 fluid through the conduit. 

36 


4 
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1 18. A method according to claim. 17, wherein the 

2 conduit member comprises a tubular or string of 

3 tubulars . . > 

4 - ... .: • •-: 

5 19. A, method ^according to claim 17 . or claim 18, 

6 wherein the conduit member comprises a drill H 

7 string. 

9 20. A method according to claim 18 or claim 19, 

10 wherein the, fluid is first pumped down the arinulus 

11 and then up through the conduit. 
12 

13 21.. A method according to, any one of claims , 17 to 20, 

14 wherein the- annulus has a larger volume than the 

15 conduit. 

17 22 . A method accqrding to , any one of .claims . 17 to 21, 

18 wherein the annulus is sealed above the fluid 

19 . injection- pgi^t,,sp ,as-. to v allpw- .pressurised 

20 ; :i . injectiioii. iVt p ,/. : ■% ; :v , *^er. ; , ' v 

21 •< • • ;- : J. 

22 23. A method according to any one of claims 18 to 22, 
2 3 wherein the conduit member includes a cavity fpr 
24 collection of cuttings and the like. 

25 

26 24. A method according to claim 23, wherein the 

27 conduit member includes a baffle to divert 

28 cuttings into the cavity and prevent continuing 

29 upward passage of the cuttings through the 

30 conduit. 
31 

32 25. A method according to any one of claims 17 to 24, 

33 wherein fluid is alternately passed from the 

34 conduit into the annulus and from the annulus into 

35 the conduit. 


36 
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i 

26. A method according to any one of claims 17 to 25, 
the method including the step of circulating fluid 
from the conduit member whilst the conduit member 
is being run into the borehole. 

27. A method according to any one of claims 17 to 26, 
wherein the fluid is brine. 
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